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Fig.2 Schematic diagram of EnOl-based wave data assimilation
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Fig. 3 Comparisons of the seasonal mean RMSE based on Ensemble-B with those by the observational method
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Fig. 4 Contour 0. 8 of anisotropic background correlation coefficients for Ensemble-B
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Fig.5 Scatter comparisons of the standard deviation of the background error by Ensemble-C with that of SDyy
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Fig. 7 The simulation experiments with and without assimilation in 2011, validated by the Envisat altimeter SWH
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Fig. 8 The simulation experiments with and without assimilation in July 2011, validated by the buoy observations
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Application of Ensemble Optimal Interpolation Method in
Wave Assimilation in North Indian Ocean

CAO Lei"*?, QI Peng'?
(1. Institute of Oceanology s Chinese Academy of Sciences, Qingdao 266071,China;
2. Key Laboratory of Ocean Circulation and Waves, Chinese Academy of Sciences, Qingdao 266071 ,China;
3. University of Chinese Academy of Sciences, Beijing 100049 ,China)

Abstract: Ensemble Optimal Interpolation (EnOI) assimilation of satellite altimetry data into WaveWatch
I1I v3. 14 is applied in wave modeling and forecast in North Indian Ocean. Different ensembles are designed
as the approximation of the background error. For wave simulation, we design Ensemble-A from historical
significant wave height (SWH) fields and Ensemble-B from differences between the SWH fields with 24 h in-
terval. For wave forecast, we design Ensemble-C from differences between 72 h and 24 h forecasts verif-
ying at the same time. Ensemble-B gives a better approximation of the background error covariance than
A. Two assimilation experiments in north Indian Ocean, wave simulation with EnOI and Ensemble-B for
the whole year of 2011 and 0~72 h forecast with EnOI and Ensemble-C in July 2013, are conducted. The
assimilation impacts on wave simulation and forecast are evaluated. In the simulation experiment, the ab-
solute improvements of relative error between Envisat altimeter SWH and modeled SWH are more than
5% from March to November, with the best improvement in July. In the 0~72 h forecast experiment, da-
ta assimilation improves the forecast period of 0~24 h most significantly, which shows 0. 12 m reduction
in the RMSE and 5% reduction in the relative error. Validations with buoy data also agrees with the above
results.
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